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(54) OPTICAL IMAGING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
imaging apparatus which achieves a microscopic image 
of the inside of a subject. 

SOLUTION: A main body 4 including a light source 20 or 
the like is provided with a long slender optical probe 3 
through a detachable connector 8. Light from the light 
source is incident on each optical fiber of a fiber optic 
bundle 7 through scanning mirrors 24a, 24b. The light is 
converged on the side of the subject 2 from the end 
surface of the optical probe 3 through a light-converging 
optical system. Return light thereof is guided to the side 
of a light detection means in the main body 4 through the 
fiber optic bundle 7. A tip of the optical probe 3 is formed _ 
by a hard tip portion 10, and is shaped like a needle to 

achieve a microscopic image of the inside by making a puncture in the subject 2. 
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m \ 0 (A) fflljtt (3:?. ^'^8^^«Lri|f|il|g.t^^?y^0N^<:LT) gfjIiSButCX 
4^-V>L/c^^cDX4^-V>IBH^^co^a-(CfcMJ-§5^-cojg«), hU:^'ffl^. 77-f/^ 
i«ffi*^?.cOSW7te^^L. feiiJcO0 1 0 (B) «ai/lPSmcox^-\'>'IEiia|;?:.i^-ro 
[ 0 0 6 2 ] 

ms (B) fC7nb/ccDtP^(C01O (A) n m ±^ IC Tjk L rz ^ o IC X ^ > t ^ 
o ^OTldtt, CC0li-&t$3tt5X4^^>5^-24a (RU 2 4 b ) cojSij^^L. ^ 
«Tti^cDhU;?ffl^^ («fflT) fnL. ?5.tc^cDT{±S*f)tcDl^ttJ£r)W*S%/T^LTl> 

[ 0 0 6 3 ] 
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[ 0 0 6 4 ] 

R {* 6'<J . S 1^ 7t 1^ ^ n 5 IS ffl X 4^ ^ > 15 H © 9 0 % J-X ± ^ § =fc o (c 4^ > = 

^ mmm h V -ff I ^ m (o 9 0 % lyL ± r£ ^ <k ^ ic X ^ -r mm M ^ (D mm ^ ^ < t 

[ 0 0 6 5 ] 
[ 0 0 6 6 ] 

± L fc .i; 9 . * * CD «6 tc J; n «\ t" > h ^ S If -5 J; -5 (c L T i.^ § (D "e , S N tt 

© a n «s ii iii ft ^ f# ^ c t J^)^- T t § . t /c ¥ i« (4 R CD « tT 9 i a L T v> © T- . 

7^ 7 T ^ /^JSIfficD 7 r ^ ^^*^/c tt cD«¥ft«<D^«M@i#^#^c . ^ /clR M CO '> ^ (.^ a 
[ 0 0 6 7 ] 

1/^0 .kDRf^fi^tcti, H4tDU'>'XfeK (tf>hfiB) pgi:07On^^^'^T-0¥ffi'(it 

umm^m^-^h^ 10 . m 6 <D :3 ^ ^ -v (D mm t m 8 ('-mio)7.^^>=.>ifm 
m^m^^-^^^x ^ ^\.^b. m 4 (D u y X iiLmmm t m 8 (D X ^ ^ y - > mm ^ m ^ ^ 

[ 0 0 R 8 ] 

ic « flSi ? n § 3 8 CD IS a © )t ^ IS ^ ^ -r o * ^ co ^ . )^ 7 r ^ > K ;U 

T § 0 

^ c t ic ^ fey r ^ /<^mn(Dmm^±^ < lx\^^^o 

[ 0 0 6 9 ] 

5^ ^ © ffl CD 7° D - 7 S^Pf^ T- CD 3 T ffi] CD PfI! J; D t ) A t < t T D X h - ^ ^ ftJ SiiJ T t 
<i;-5ic-ri.i:*t(c, yty 7 ^'^Mm (0 mm^ :k ^ < L fcmic . 37'cDiagfeAt<tT7t 

[ 0 0 7 0 ] 

2 CD +f X CD H ft .T^ -r o 

Bll 2 (A) tt^axb-i' (^Wfig) t/cSl 1 (C) ti7t5%* (S 

Ntb) ;&filIL/cii^, ^LTiai 2 (B) (i^cD^:^^#«Lfc«^tCfeMt§)t77f' 

> K ;b 7 (C tj- § 3 T 6 1 S y ^ 5 -y K 6 Z (O ^ X (O mm ^ ^^t o 
[ 0 0 7 1 ] 

Kl 2 (A) -r-tinTG lCDitSai:^^-yK62tDttSbcDj:k. a : b^l : 3Km'^ 

Lx . s N tt ^ ^ ^ a X h - ^ mm L fc yty 7 ^ y \t /n V X ^ o 

mi 2 (C) X-iiaY 6 lcDilSai:^^-yF62CDjl@bcDj:t. a : b^3 : ItC^^ 
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UT, ^ ti 7. h ~ ^ (Dmm ^ <^ S N tt^ M < t: ^ ^ Ji: o K L fc^ty T ^ > )V 7 ic 
L T o 
[ 0 0 7 2 ] 

^fc. 012 (B)tt3761C0ja@at^^'yK62cDBflb©l:t. a:b^012 ( 
A) tm I 2 (C) £D4>F^©«. O^Dl : 3-3 : MC^JgbT. iifiW^nXh-^ 

«) $ij t S N i:b AMf & n i. J; d (C t o 
[ 0 0 7 3 ] 

Hi 3ttm3©^ffi©ff5i^(?3)tyD-r(cfcMts5tffiigi5i 0 (omm^ff.to y^mmcom 

S It § 5t 4S gp 1 0 T- a it §a J# 4^ g|5 1 1 ^ if Ifll $E W ^ fg :K L T -5 o 

[ 0 0 7 4 ] 

otO, ttSajfJt^gM ltt««g|5«10a<D5t4^ffllJ;&R«^Jg«[CUT, )t7r^/0^> 

F ;b 7 CD ft Jlfij g]- 7b> b ^ b (C 7° U X A 2 6 T= S « ? n fc )t A W ? n 5 R It 0 53- © iJ ® 
tCSiP^iSttT»)tU>X2 7^^0fttt. C£D»7tU>'X2 7^/>LTti^lEHl 2ffllJ 

[ 0 0 7 5 ] 

* « © fi T- , » tIc U > X 2 7 a P5 SI ffi fc ^ tt fc r^i P (C ^ D It T V> 5 O T- . « ^ U 
yX2 7c07tMtiS«g|5«l 0 a(?)$ii;3i6]i:cnfcSiI;^7j(p]i:OMOf4fe^[S]ii;5:0> 

[ 0 0 7 6 ] 

HI 4 ii 1^ 1 S 0 ^ij It 5 ft 'i.'i g|l 1 0 CO <g )g ^ t o 

* ^ ^IJ *3 It 5 ft S gM 0 T 1+ « gP I 1 *^ H I 3 O ^ ^ i (5 ^ « fC 0 fs >rtt 

* ff^ « ic L T V> § * ^ fl5 <5IJ T {i it ^ CD )fe y n - 7 ^ fig L T t,^ § 0 
[ 0 0 7 7 ] 

■Ot ^ . e«gR*^l 0acDrti|iJtcH^$n/c)t7r^/N/^>K;l'7COftiiSffi*^f>til«$n 

s 7t a , @ « gi3 # 1 0 a o cfi « 73 1^ li) ^ n , i^mm^m I i ^mi&t ^nmnms^ 

)t ? n . n SI CD ft 4S # ifi ^ 19 ^ i/^ SI ^ ^ (c M It fc * - ^- ^ X fi 6 T , fiu 7? 

ijcDM^iSHi 2 {iijtc«^Bg|t^n?.d; 9 tc^j^o *^fl5fi?y(c j;ntf\ « ?i fsj © n ^ *s 

[ 0 0 7 8 ] 

0 1 5 « m 2 ^ ffj (c tt 5 ft « 33 1 0 © « }g jf^ 1- o c (D^mmum \ 4 los^-^r . m 

)^U>X2 7cDi't^*3(CGRlNb^X6 7^}ffflL/ctcD-e$.^c *<*«tca, tt7r 
/ > K 2 6 CD ft S a t ffi ^ ^ tc 5? # it /£ A - ^ X 6 6 t (D ic . G R I N b 

> X 6 7 ^ ga a t fc (D T- 5 o 

[ 0 0 7 9 ] 

* ^ ffj {?|J 7J CO « ^ A': t § o S /c < G K I N U > X 6 7 ^ j« /H t- § C i: ic J; D , 
iitcD*^ U>X 2 7 *fflv^/t^^<J: (3 t . J: 0 «@^t-r § c t t t §o t fc . ytMa 

X^/J^^< Tt§'??CDjftS*^fe?.o 
[ 0 0 8 0 ] 

0 1 6 ^ 3 S fiaj iC It ^ ft « g|5 1 0 CD 1i ig ^^ t- o C CD S « 0 2 (C.T^ -r ® 1 CD 

SlcD)S^{c*3V>T. Jt7r'i'/w^>K;l'26cDftSffii::/UXA26i:cDMic. v^^/n 

^>X7U^6 8^iaBL. A^-::>«7t^>'X2 7^ffl(.>;5;i/^«}gicLTi.^§o oSD. 0 

2 Kioif ^mftu y X z 7 ^ m *) ii: If fcma itcii ti ^ X 6 q ^m. o n if x mm 

^iC Lfc otitic tT(/^§o 
[ 0 0 8 1 ] 

C0J;3iCx'^^nbyX7^^6 8^SfflUfc«jgicT§£:i;icj;f5, «7t^>X2 7 

^ » ffl L /£ ^ ic It ^ II if CD iiS T: 4 U 5 IK 7¥; ^ flp ^ 5 c i: T ^ § J; 9 ic L T 1.^ -g. o 
[ 0 0 8 2 ] 

sis-rsi:. 3fi$a^«jcDiG[si*^e.5^nrc)^iSicDJf^iciift)tL.^X2 7cDJ#^ic(iiiX/it 
^j:-Dxmm(D'^it(Dmmtri^ii^^ -r^^auyxru-fes^mFSt^cticxt)^ iS 
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n § ^ij m *^ ^ o 

[ 0 0 8 3 ] 

m I 7 lim 4 ^Bmictsif ^9c^^^^ I 0 (Dmm^ ^^to o ^ jfj w « s 2 tc *5 t . ^ u 

[ 0 0 8 4 ] 

H W t ti . Bl 2 (C ^ U X A 2 6 BS B $ n T 1/^ § ft ■ ^ U X A U > X 6 9 ^ SB 

B L T S C CD :/ U X A U > X 6 9 {i }t 7 T ^ > F 2 6 O 5t Ji ® (C 5^ ^ f 5 ffi i: 
. * - ^' -7 X 6 6 f&] -r § ffi i: ^ dl W > X« L /c :/ U X A U > X (c L T 5 o 
<:cDJ;dlcWilt6*jfo^UXAU:/X6 9^ifffl-r5ci:ti:<fcO. )t¥lliS-^a4^*^ 

[ 0 0 8 5 ] 
[ 0 0 8 6 ] 

>kicm I 8 2 2 ^pmLr:^^m(Dm 4 (Dmrncomm^mmr mi s (a) a 

^ 4 conmiDmmicislf ^ftfa--r(D9ci^m(Dm&>^7nL. hi S CB) fi^cDcfS:^ 
- K ^ /t: -r o 
[ 0 0 8 7 ] 

^%m<D mmnitf u ~ f \,t ^ ^^--f/u? irttc)t7r-r/o^>'F;i'7at;»7^b> 

X 2 7 ^ ge H L fa- 7 2 gS E L , C (D 7 2 (D 9t^Ui-^]B.^ ( )^ 7 r ^ / WS" > F 
7cD#7?l6]i:^§) z73|B)lCff|i-r§ z73lR]7^^aX-iS? 7 3-e«}tLTl.>§o 
[ 0 0 8 8 ] 

Rii«<Drtti72«^cD5fe4i^*^P^PLT*/^-;!j'7X66%5JD#tt/i^^«3g{Ct/cit 

M ?AJ © 7° D - 7 « ffi ^ 1$ o o 

t/c. K;^ 7 1 (i5fe4SiJ*<§4i6(C W 0 ^*^nfcfclP 7 1 a tlTJo 0 . 0 

1 8 (A) KTnt ^')\cmmw2\zmmr^ct\z^K>mm i a[^(cM^i*2«ffl^2 

[ 0 0 8 9 ] 

^UT. CtOlf^P7 1 arttcA'?iA/u/-cffl^;&rtf^7 2F«^cO:/D-7(CJ;DSi^-r;5Ct 
A^'T't5J;dtCLTl/^§o CtD^^, z73|pl7^'^iX-i77 3fCcfcDrtfSj7 2^z7ar^ 

[ 0 0 9 0 ] 

^%m(DBm\ci.n^i. ?s ^ - f 7 1 ^ a d ^ /-c rii5 fj- © « ^ ® » ^ © si m m 

Hft^t#§ C i: *^T'^ §0 Sfc. z ^[pi7^/^rLX-^ 7 3 tc J; 0 . ? 7j l&l « & B ^ 

^ 5 SI ii» M Hfl^ ^ tf § <: i: T t § o 

[ 0 0 9 1 ] 

019 (A){ig5l^)g^iJ{cfc'Ct§)feyD-7lO©5fe«iiJ(D«fiSc^7j^t-„ il0)t7a- 
7 1 O«01 3©7tyD-7©5t«g|5l OtCjil^T. $P,tC^t«gM 0tC?^e76*^S^t 

T § o 
[ 0 0 9 2 ] 

Oft). «ttg|5«10alC{i. B«g|5ttl0acO«li:ll^-r§^f6]fc^e7 6A^?^ai?n 
TV^So iLX. ^19 (B) lC/T^-rj;dtCttS?fJ«gi5l l^tt1^f*2fC^WLf;Jf^i: 
CD ^ e 7 6 J; 0 . ^ n ± ^ W L ^9: ck ^ M $lj ? n § ^ $|J ?i ? a |5I ^ IS fl5 fig L T 

* ^ Ji5 <?|J tc cfc n «\ ^ $iJ t T ffi ^ -r S ^ ^ , Ic H b ^ if ? K ± ^ L T L t ^ c i ^ 

[ 0 0 9 3 ] 
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0 2 0 lim z^Bmicioif ^ff/u-y 3 (T) 5t Jjii! fflij « fis ^ -r o 

[ 0 0 9 4 ] 

gi5»«ji±fflS^S7 7a, 7 7b*^fi^;^|^CD2®filTtC^ttT^t). ^e7 8«Wff±ffl 
?^/e7 7a. 7 7bOHT'^»JBltgttTl^§o 
[ 0 0 9 5 ] 

02 0 (A) KTfst ^oKiffti--/ \ Q (D9t^[c^mLrzm.mmi%i\m^^m i lo 

a (c S L , C CO « fi T 7t y a - r CO ft ff5 gI5 1 I <D S ffi 1^ ft 2 <D « ilH^ 5fi tc fit 
[ 0 0 9 6 ] 

cfcO, Slti*2f*3J?I5:Srli^lESSl 2i:t-5c:i:*^T't5o r?^<^$iJt/cJi^Ttia2 0 ( 
B) KTf^t ^ 0 K^Ml 8*M*±ffl^/e7 7 btca©-r§«Sj;'3(iif<^MT-t^i/^J; 

OSO, <i±ffl^SB7 7b(Cj;0. cnt(±)f<t7-^$iJ$n!S:l/>=fc^tCTt5o Off) 
[ 0 0 9 7 ] 

-■'Xicmz \ Tkum z z ^^mLx ^'jimnm 5 (D%mnw^m^f^mt ^ o mz \ \tm 5 n 

* ffl Jf^ SI (C fe it i. 7t 7° □ - 7 3 & y * 4 O 7t ^ ^ g|; 5> 0 Wihl^^st . 
*^Sfi<D}^fl|{Cfett§*#:4T'(i. Bl2«4;i*4C0)t-"-;^^t<:fci.^T. - 75^-2 2cO 
ft^3f}tcM)tlf-Axyj-y^ (PBSi:lilSI3) 8 i;&}?gfflLTt,^§o 
[ 0 0 9 8 ] 

S/c> )t!i20lJ:Sil7t£O^^fg^b. CCDSfl7tcD)tA^PBS8 1icAW^n. CO^ 
fiPBS8 lT-5&ifl 00%Sif$n§=fc9tCLTl^5o CfDPBSS l«PM7^c07t;& 
3S jiS 5 o 30 
S /c , * * S8 O ffj ffi It S 7^ 7° n - 7" 3 (J: , W ;^ 0 1 4 cO 3^ 7^ n - 7' (C T . 'it 7 
r^/0^yF;^7^)5t^Sffli:m7t^>X2 7i:cOfStc l/4igMfi8 2*^SeH$nrct£0 

t(Di^{t^\nmm<Dmmtmmnm^xh^o ^%mni\-im\t pbsszt-s 

it?n/c)t;0<X + -v>5^-2 4 a. 2 4 bTS:W?nT)t7'a-7'3c0)t7r^/O^y 
F7l/7£D«J|^fij(c^)tLTA*fSn/c^^. ^«a«ia-r'iStSlt^nTt^co)^(J:P B 
S8 1^Hliit*l/^<DT'. SW)tA<)^1^|±5Si (i:c:T«PMT2 9a) ICASt^tuSrl^cfc 
9tC-et. SNJt^|p]±T't§o 
[ 0 0 9 9 ] 

ffc. 7t7r-l'/W^yF;l'7«5t«ffi*^Stl:J«2n/c:S<l)t©7tiil/4i^MS8 2^3i 40 
)SLrcK.^RM)l£cO)^i:-S:t?> «1^ft2ilJA^e>OS|^)t*<i:co l / 4^Sft«8 2 ^ Mm L 
rc^lCPmytttj:^ . clcDJ^tiPBSS \ ] 00%3iiiLPMT29a-e§)t$n 

•So 

o 

[0100] 

a - >^ i: J± (c ^ f o * S tc tt § * i* 4 a . 0 2 I? t it * ft 4 K it fc 7t ^ S # 

[0101] 50 
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i: tC . « )^ U X 2 8 O IS ft H IC jf ^ ? . ;t «• C C D 8 4 fiB R t fc « fig tC t T 

§ o 

[0102] 

$fc, COti^tCtt. m)tU>X23St>"*)tb>'X28{i7t7r'f/0^>'F;l^7©»)i|iS 

-r/ON>F;l'7©aJSj®±|*l<:AW^ti?.J;dfci§^$nTi^5 (Hf^Wica. yt'Mzo 

lizi ') ;^ -- \y y X z I (D m i^iim ^ 0 -r t)^ i,c :2 V ?i - 1^ u y X 2 i^Dfcsaa^nT 
^ ) o 10 

[0103] 

t/c. )tyn-73(i;|?iJxtf^2(D^:/D-7'3i:|BH;«fi)t-r-fe§o ^<^fl!lO«fi!cfilgl 

. fg 3 X h ft r 5 t T t 5 o 

H22(Ctel^TM-75^-22;Sr^"^^'P^'yi/5^-tC-rSi:i:tCj;i9, 

il ^ ^ f7 ^ c t -e t o 

[0104] 

( §^ 6 CO ^ «i to ff5 ffi ) 

tc la 2 3 & y 0 2 4 ^ # L T * 5§ « ^ 6 c;:) ^ )i £0 ffj fti ^ Hi^ -r ?) o 023 ( a ) « 20 

H 6 CO ^ SS O ffj <D )t ^ J< - i/' > y g H 9 1 1i fig ^ L . la 2 3 ( B ) li ^ ^ m lOS If 
^ II M to 5t; iffi g|5 f^ Jfi ?r ?x f o 
[0105] 

02 3 (A) iCTskt ^ o l,C:^i>t-f - y ^' -y Xt- L. 9 I 1: it . jf/u-X3l,C^^ft-^ 

^^-i^'yi^'mtLxo^i^m^mmmm cmmm) ^r4?>^-f y ifmmt lx nmm 
/c t © -e i. o 

[0106] 

m Z 3 iC ^.t -< ?^ - i^' y 'if mm 9 I l,t . ^fxn~-X3, ARXS^e-^ 5 (DmiC. C 

^ ^-f o - X 3 f]'^ mm tl ^ ^ ^ y ;V ^ ^ ^ fz fHUm 9 2 t . C (D f- ^ y ^-Jl^^HiC^X 30 

n-73 ti^.^cmm■^n^m^^&Xa~x9 3 1 . c (dm^^xu-x 9 3 t'^mm-^ 
memxa--xmmmm9 4 m^i&xo-x 9 3/3>e.«ffig«x3-fiif(cw-r§fi 

'<:^''i^yxmtm^mmmmmmm9 5t^^iiiiitn^msmmt^^is.t^mm'^!& 
mm 9 6 t^Mt^o 

[0107] 

ffl Si » CO ft f^l ^ 4 t- § If X :t 7" n -fe +»■ ^ L > C CD tr -r ^ y P -tr -y -ft 
cortlIMfttilft^JS^gH9 6(cAt/Sn§o 
[0108] 40 
^LT. 02 3 (B) SC/TxtJc^tC (ftErttlfA^nfc) rtlI^9 2;&}fA§i59 7cD5t 
J!fiia59 7a^. f*)grtOlS^gI5fit2btc3a'3-ltTI*jtI^9 2lCj;?,B|^TT, ^^-V^^wl' 
c05til^A^b^i±J$tl?)7tyo-73cD5t4SlgPl 0^-M1^apfji2 bcDrt^PtC^fflf^^HL 
Tli^lBHl 2-eiaflg»5a^t#§ci:*^T-$^i:#tlc. M'^W.X u ~ X 9 3 (D9t^<Dm 

)t7°a-7 3«^t4i^iJtD»«g|5fi2 bl^Sc^fiJ?n/cgf5» (t:::^5T«7'P-7^feiSf|l 
5 d) ^^tJSll&fi^tli.ChA'i-p^ScfcdteLTl/^-So 
[0109] 

t;^ o T . ^: ^ 5 (C , 0 2 3 C A ) fC ^ f <t d IC ffi ft 5 b . Iffl ffa! ft 5 a . ffi ^'f f|! 

5 c^&iSLTa?r;-ri)Ci:A'!l:-tSo ffl^iSf»5 ctCj;i3fi-:KtC)tyD-7 3CD^tffiig|5 50 
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iJ 7° n - 7 5 d t;| 5 C t T $ -5 o 
[01 10] 

7t:;^n-73©$feis^i 0 (D^m^mm(ommi> b ^ < ^ . 

[01 1 1 ] 

0 2 4 li^mmcoyt^ vmm 1 0 1 ^mto c:co^t^^->>'>yi/XTA 1 0 1 

ia » 3£ file ^ IS % <i X. fc X f- A T § o 
[0112] 10 

m 2 4 K fikt it ^ - i^' y y mm I 0 it*. mmxT-i^ i 0 z^Hicmmwtfi^^m^ii 

"J h 1 0 3*'!ic!l?n. *i^Xx-i/'l 0 2tD±JS(i:|§tt/-u7'n-7Iil/E!^Rl 0 4(C 
J;";, ^7 h 1 0 3lcH-§ujf5i^g|Sl lcD^ta;6^S^|iJ2n/c7^7D-73C05tiggl?l 0;^^H 

^ ^ n T i. o 

<IO)^:/D-7'3*^M^?nfc*{*4aH«^fi)cgBl 0 5^^bTt:::^5tCjg*^?n 
T *5 D . ^: - 5? 5 CO ^ ^^ III « M BS # 5 a S /T^ ^ tl § o 
[01 13] 

^^Xr-v'l 0 2^atycfc9tc-73St>'Wi^-r§ffl:^(DiJ73ttctix*S^?8£t- 

§Xl||gSSBl0 6i:, ^iDX|«^^ti3t-§X|g1^ffigBl0 7tA^'SB«^n, X^fg 

^SHi oecDx^a^'yhi 03fcp,#t?nfc^s. xii^tm^Hi 07i?<^tii?n-5o 20 

[01 14] 

ccDX^^^iliSHi 0 7iCcfct)«Mfi^fcti^?n/-cti. ^««M«^tiXi^Bi#a5!tS 

Hi0 8tcA:^/?n. x|g^cDS!^«fg^fA^f.fig?n^„ ^LT. x^fttiBfU^figgHi 

[0115] 

024lC/TK-r<fc9{C*::^^5(C^^^n§Xi^{»5ea^-yhl OSOX^ftiii^t. C 

©^■yhl03tC^$il?n§7t7°P-:/3(D5feafi5ftg?^j^?n?>„ Sfc, ^-^7f, O 
^ .7^ ffi ± (c . )t 7° D - 7 3 O ^fe iS fij ^ $ij ? n S a ffl @ S ^3 1 0 9 « /t; ^ VMi 

* g ffJ (c J; n > gl 2 3 o Ji ^ i: (J J? lint CD 5sf) m ^ n § o 30 

[01 16] 

C CO fii (C. 7t 7" a - 7' 3 (C d; D » e. n ^ -tt ^iil SS a M iS » j; § iS <t ^ f# la CO ffl CO X ;i 
l^tBSHi 0 7^coiii{t9^f#^|gi:bT7tCT»T«iiiftSBtcj;§)tCTW«iBfi. sgi/^ 

iJ:ji^5?co)t^ii:iia^O*Sft(iHtcC C D^^EMLT?ft>n5SI?SMiB^^^B^^fijc 

[0117] 

^i8«£)S^®i:Syi*i:L/c«^c02^<*{c»iJpISgti:tTtSv^L, ??>tc)^^tB¥®R 

ii » S Bit ^ IS i: ft t L ^ ^ CO * I* « flJi Rj tc b T t a v> „ c « ffl , « 2 o , it 40 
1^tB¥ISSy'H«^fi!c#ISlcj3ttS'>)S:< lo;&rtiSLfc*ft4tc«IjiHJtitcLTfc 

^43, ±iib/c^^SSO0ffi;Srg|5^W{ce*^^*5-y-§*|LT^ifi!t^n§l|«scoff5ie^t2^ 
% S f § o 
[01 18] 

[ ft IE ] 

1 . fe^ tc 7^ :Sr FI St -t ^ /c 46 CO jg i: , 

HN le 7° a - T' 19 tt 6 n . Hu la 7t 2i e, © 3t ^ « 1^ ft fc 3f < )t 7 r /OS- > F ;i/ i: , 
tuia«1^ft;0^?>cOMD)fe^^ffi-r§)t1tf±i?Si:< 50 
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[01 19] 

o 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

A light source for irradiating analyte, 

A probe of a narrow diameter. 

An optical fiber bundle which is provided in said probe and leads light from said light 
source to analyte, 

A photodetection means which detects returned light from said analyte, 

A picture generation means which generates a picture from a signal acquired from said 

photodetection means, 

It is an optical imaging instmment which ****, 

A needle mold configuration part which makes a puncture of a tip of said probe possible 
at said analyte. 

An attachment-and-detachment means for making said probe as removable as at least one 
among said light source, said photodetection means, and said picture generation means, 
A providing optical imaging instrument. 
[Claim 2] 

The optical imaging instrument comprising according to claim 1: 

The end face by the side of a light source of said optical fiber bundle. 

A justification means to adjust relative physical relationship with light which is emitted 

from said light source and enters into said optical fiber bundle. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Livention] 
[0001] 

[Field of the Invention] 

This invention relates to the optical imaging instrument which obtains a shape of 

microscopic features using an optical fiber bundle. 

[0002] 

[Description of the Prior Art] 

It has composition which forms a light- scanning means at the tip at JP,11-84250,A, using 

an optical fiber as a conventional example which enabled it to obtain the shape of 

microscopic features of a subject, and scans light to the subject side. 

In this conventional example, although the optical fiber is used, a means to scan light will 

be needed at that tip, and a tip will become thick. 

[0003] 

There is a confocal microscope indicated by JP,11-133306,A as a conventional example 
which obtains the shape of microscopic features of a sample using an optical fiber 
bundle. 

Since the optical fiber bundle is used in the case of the latter, a light-scanning means can 
be arranged to the back end side of an optical fiber bundle, and it has composition by 
which it can be managed even if it does not arrange a light-scanning means to the tip side. 
[0004] 

[Patent documents 1] 

JP,11-84250,A 

[0005] 

[Patent documents 2] 

JP,11-133306,A 
[0006] 

[Problem(s) to be Solved by the Invention] 

However, in the latter conventional example, there is a fault that near the surface of a 

sample is observable. 

[0007] 

(The purpose of an invention) 

This invention was made in view of the point mentioned above, and an object of this 
invention is to provide the optical imaging instrument which can obtain the shape of 
microscopic features inside analyte. 
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[0008] 

[Means for Solving the Problem] 
A light source for irradiating analyte, 
A probe of a narrow diameter, 

An optical fiber bundle which is provided in said probe £ind leads light from said light 

source to analyte, 

A photodetection means which detects returned light from said analyte, 

A picture generation means which generates a picture from a signal acquired from said 

photodetection means. 

It is an optical imaging instrument which 

A needle mold configuration part which makes a puncture of a tip of said probe possible 
at said analyte. 

An attachment-and-detachment means for making said probe as removable as at least one 
among said light source, said photodetection means, and said picture generation means. 
It enables it to obtain a shape of microscopic features inside analyte by providing by 
carrying out the puncture of the needle mold configuration part to analyte. 
[0009] 

[Embodiment of the Invention] 

Hereafter, an embodiment of the invention is described with reference to drawings. 
(A 1st embodiment) 

Drawing 1 and drawing 2 start a 1st embodiment of this invention, drawing 1 shows the 
composition of the outline of the optical imaging instrument of a 1st embodiment, and 
drawing 2 shows the internal configuration of an optical imaging instrument. 

[0010] 

As shown in drawing 1, the optical imaging instrument 1 of a 1st embodiment of this 
invention comprises the following: 

The optical probe 3 of the thin length who does microscope observation of the analyte 2. 
The main part 4 connected enabling free attachment and detachment of this light- 
scanning probe 3. 

The monitor 5 which displays the shape of microscopic features (specifically cell image 
5a of the organization of the analyte 2) which was connected to this main part 4 and 
generated by the picture generation means in a main part. 

[0011] 

The optical fiber bundle 7 of the narrow diameter is inserted in in the tube which has 
flexibility, and the optical probe 3 has an insert portion which can be inserted into the 
abdominal cavity etc. It enables it to connect the connector 8 provided in the end face of 
this optical probe 3 to the connector receptacle provided in the main part 4, enabling free 
attachment and detachment. 
[0012] 

The hard tip part 10 is formed at the tip of this optical probe 3, and it enables it to observe 
the part considered as the request in analyte 2 inside as the observation area 12 (refer to 
drawing 2) by forming the needle mold configuration part 1 1 which sharpened in acute 
angle shape so that the puncture of that tip could be carried out to analyte 2 inside. 
[0013] 

The light sources 20, such as a semiconductor laser, are formed, and the light from this 
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light source 20 is condensed by the condenser 23 by it, after parallel light flux was used 
with the coUimating lens 21 and that part is reflected by the half mirror 22 as a light 
separating means inside the main part 4. This half mirror 22 leads the light from the light 
source 20 to the condenser 23 side, and when the returned light from the analyte 2 side 
enters through the condenser 23, it has the function to divide that light into the 
photodetector 29 side. The dichroic mirror which is used in the case of the fluorescent 
observation mentioned later (to substitute of the half mirror 22) will also have a function 
of a light separating means. 
[0014] 

On the optical path in the middle of [ which is depended on the condenser 23 ] 
condensing, The scan mirrors 24a and 24b used as a light-scanning means are arranged, 
and these scan mirrors 24a and 24b by driving electrically with the scanner drive 25, The 
end face side of the optical fiber bundle 7 which carried out light scanning of the light 
condensed by the condenser 23 to y and the x direction which intersect perpendicularly 
with the optic axis of the condenser 23, and was fixed to the connector (it provided in the 
end by the side of a light source, i.e., a base end) 8 of the optical probe 3 is scanned, and 
the irradiation position of light is changed. 
[0015] 

That is, the end face side adheres, in the connector 8, the optical fiber bundle 7 is 
arranged in the end face, as many optical fibers aligned in x and a y direction, and the 
connector receptacle of the main part 4 is equipped so that the end face side may serve as 
a position of the abbreviated focal plane of the condenser 23. 

Therefore, the scanned light scans the optical fiber on the optical fiber bundle 7 arranged 
in two dimensions in two dimensions. Below, the optical fiber bundle 7 is explained 
circular. 
[0016] 

The scanner drive 25 the scan mirror 24a at for example, time (scan period of one frame) 
only for a prescribed range (more than the size of the diameter in the end face side of the 
optical fiber bundle 3) to scan to a y direction (it intersects perpendicularly with the optic 
axis of the condenser 23). Only a prescribed range (more than the size of the diameter in 
the end face side of the optical fiber bundle 3) repeats the scan mirror 24b at high speed 
to a X direction (it intersects perpendicularly with a y direction), and scans it to it. 
And light is transmitted to the apical surface of the optical probe 3 by the optical fiber 
into which light entered (light guide). 
[0017] 

On the way, the portion has covered and protected the optical fiber bundle 7 by the 
flexible tube, and the optical probe 3 has flexibility. And form the hard tip part 10 in the 
tip side, and the tip part of the optical fiber bundle 7 is fixed by the inside, and the optical 
system which carries out convergent radiotherapy of the light by which the light guide 
was carried out with the optical fiber bundle 7 to the analyte 2 side is established in the 
tip part 10. 
[0018] 

The light emitted from the apical surface of the optical fiber bundle 7 is reflected in the 
side by the prism 26 arranged in the needle mold configuration part 11, The numerical 
aperture attached to the opening of the side of the needle mold configuration part 1 1 of 
the position which counters the side of this prism 26 is condensed by the large condenser 
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(object lens) 27, and convergent radiotherapy is carried out to the side which counters 

this condenser 27. 

[0019] 

In the case of drasving 2 , the needle mold configuration part 1 1 makes aslant the tip side 
of the tubular member 10a which forms the coat pipe of the tip part 10 notching and the 
shape which cut and blockaded the lacked field, and makes it the shape which is easy to 
carry out a puncture into the analyte 2 easily. 
[0020] 

And it enables it to perform light scanning by making into the observation area 12 the 
portion which counters the condenser 27 by carrying out the puncture of the needle mold 
configuration part 1 1 into the analyte 2, as shown in drawing 2 . 
[0021] 

In this case, since it enters being scanned in two dimensions [ optical fiber ] by that the 
light from the light source 20 was arranged in two dimensions [ side / of the optical fiber 
bundle 7 / end face ] by the condenser 23 provided in the main part 4, and the scan 
mirrors 24a and 24b, While the light emitted from the apical surface of the optical fiber 
bundle 7 also moves an apical surface in two dimensions and an emitting position 
changes (reaching prism 26), it enters into the condenser 27 side. 
[0022] 

In drawing 2 , three typical points show the course of the light emitted from the apical 
surface of the optical fiber bundle 7, and when the positions emitted from the apical 
surface of the optical fiber bundle 7 differ, the position by which convergent radiotherapy 
is carried out also changes. 

[0023] 

In this case, the condenser 27 condenses the light emitted from the apical surface (optical 
fiber apical surface) of the optical fiber bundle 7, Only the light which condensed to the 
observation area 12 used as it and confocal relations, and were reflected or scattered 
about in the condensed condensing point (position) enters into the optical fiber which 
emitted light by the condenser 27. 
[0024] 

The light which entered into the optical fiber follows an outward trip conversely, and is 
emitted from the end face side of the optical probe 3, It becomes parallel light flux 
through the scan mirrors 24b and 24a and the condenser 23, and enters into the half 
mirror 22, and it penetrates, is condensed by the condenser 28 and the part is received 
with the photodetector 29. 
[0025] 

The acceptance surface of this photodetector 29 is set up in the shape of a pinhole, and 
receives only the light near the focal position of the condenser 28. The light by which 
photoelectric conversion was carried out is inputted into the image processing circuit 30 
by this photodetector 29. 

[0026] 

This image processing circuit 30 amplifies the signal inputted from the photodetector 29, 
and the A/D conversion of it is carried out, and it is matched with the scanner driving 
signal by the scanner drive 25, is stored in a memory etc., and generates two-dimensional 
image data. 
[0027] 
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The image data stored in the memory etc. is read after the scan period of one frame, and 
carries out D/A conversion etc., For example, it changes into a standard video signal, and 
outputs to the monitor 5, and the cell image 5 a of the organization of the analyte 2 is 
displayed on the microscopic expansion picture of the observation area 12, and a twist 
concrete target as an optical imaging picture at the display surface of the monitor 5. 
[0028] 

According to this embodiment which carries out such composition and an operation, 
since the needle mold configuration part 11 in which a puncture is possible is formed in 
the analyte 2, the tip part 10 of the optical probe 3, It becomes possible by carrying out a 

puncture to the analyte 2 to obtain easily the shape of microscopic features of the 
organization of the depths of the analyte 2 as well as the ability to acquire the microscope 
(target expansion) picture near the surface of the analyte 2. 
[0029] 

Since the attachment and detachment of the connector 8 of the optical probe 3 to the 
connector receptacle 9 of the main part 4 are enabled, the main part 4 can be equipped 
with other optical probes with which functions differ, for example, and a shape of 
microscopic features can also be obtained. 

For example, a shape of microscopic features can also be obtained in resolution, 
resolution, etc. suitable for observation by preparing that from which the thickness of the 
optical fiber bundle 7 differs, and the optical probe with which the numbers of an optical 
fiber differ. 
[0030] 

When an optical fiber carries out OFF disadvantage by prolonged use of the optical probe 
3, etc. or it breaks down, it is easy to carry out exchanging and observing using another 
optical probe. 

Although convergent radiotherapy of the light of the light source 20 was CEirried out to 

the analyte 2 side and the composition and the operation in the case of detecting the 
catoptric light were explained by above-mentioned explanation, it is applicable also to 
fluorescent observation by adopting a dichroic mirror instead of the half mirror 22 in the 
main part 4. 
[0031] 

That is, in performing fluorescent observation, the light source 20 generates the light of 
the wavelength which carries out fluorescence excitation, reflects the light of the 
wavelength with a dichroic mirror, and it is made to carry out convergent radiotherapy to 
the analyte 2 side. 
[0032] 

And only the light of the wavelength of the fluorescence excited by the analyte 2 is set up 
penetrate a dichroic mirror, and this transmitted light is received with the photodetector 
29. Thus, fluorescent observation becomes possible by changing the half mirror 22 into a 

dichroic mirror, and changing the wavelength of the light generated with the light source 
20 into the wavelength which generates excitation light. The light which is generated 
with the light source 20 in catoptric light observation is substantially good to use the light 
of single wavelength. 
[0033] 

Arrange so that the prism 26 and the condenser 27 may be formed in the needle mold 
configuration part 1 1 side which was aslant cut with drawing 2 and was lacked as a 
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condensing optical system established in the tip part 10, but. It may arrange so that the 
prism 26 and the condenser 27 may be fomied in the portion by the side of back from the 
needle mold configuration part 11, as shown in drawing 3 . 
[0034] 

(A 2nd embodiment) 

Next, with reference to drawing 10, a 2nd embodiment of this invention is described from 
drawing 4 . Drawing 4 shows the main part which established the adjustment mechanism 
of the lens position of the connector in a 2nd embodiment, Drawing 5 shows the 
explanatory view of operation by the automatic stage adjusting device in drawing 4 , 
Drawing 6 shows the adjustment mechanism of the focus position by a manual (optical 
axis direction). Drawin g 7 shows the adjustment mechanism of a plane position (it 
intersects perpendicularly with an optical axis direction), and drawing 8 shows the 
principle etc. of the outline which adjusts a plane position electrically. Drawing 9 shows 
the explanatory view of an operation adjusted so that the portion in which an optical fiber 
exists may be displayed, and drawing 10 shows the explanatory view of the operation 
which adjusts a scan range only to the portion in which an optical fiber exists. 
This embodiment is equivalent to the embodiment provided with the adjustment 
mechanism adjusted to a suitable mounting state, when a main part is equipped with the 
connector of the end face of an optical probe. 
[0035] 

As shown in drawing 4 (A), in this main part 4, the automatic regulation mechanism 31 
which carries out focus adjustment of the ** connector 8 with which this main part 4 is 
equipped enabling free attachment and detachment to a predetermined mounting state is 
provided. 
[0036] 

That is, as the part is expanded and shown in drawing 4 (B), the position of the condenser 
23 is moved to the optical axis direction, and it is made to perform focus adjustment so 
that the position of the end face side of the optical fiber bundle 7 of the connector 8 with 
which it is equipped may be set as the position of the focal plane by the condenser 23. 
Below, the end face side of the optical fiber bundle 7 is only written as a fiber end for 
simplification. 
[0037] 

Although the composition of the example which formed the condenser 23 in the 
connector 8 side in drawing 4 (A) although it was the almost same composition as 
drawing 2 shows, the composition in the main part 4 shown in drawing 4 (A) can be 
similarly applied, even when it installs like drawing 2 . At drawing 4 (A), the example of 
composition using the more concrete photo multiplier (PMT and brief sketch) 29a shows 
as the photodetector 29. 
[0038] 

He attaches the condenser 23 to the lens stage 32 freely movable to that optical axis 
direction, and is trying to set up automatically the position (the optical axis direction was 
met) of this lens stage 32 with the automatic stage control device 33 in this embodiment, 
as shown in drawing 4 . 
[0039] 

The automatic stage control device 33 adjusts the position of the lens stage 32 
automatically using the output signal of PMT29a. 
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In this case, the output signal by PMT29a serves as the maximum, that is, as shown in 
drawing 4 (B), this automatic stage control device 33 adjusts the position of the lens stage 

32 automatically so that the catoptric light from a fiber end may become the strongest, so 
that draw'iiig 5 may explain. 

[0040] 

The setting-operation of the automatic regulation by this automatic stage control device 

33 is explained with reference to drawing 5 . 

The connector 8 is first inserted in the connector receptacle of the mdn part 4 (wearing). 
And the switch of the automatic regulation which is not illustrated is turned ON. 

[0041] 

Then, the automatic stage control device 33 starts operation of an automatic setup, and as 
shown in Step SI, CPU in which the inside does not illustrate the automatic stage control 
device 33 reads the output V of PMT29a. 
[0042] 

And as shown in Step S2, CPU sets the output V as the output value Vref for reference. 
CPU of the automatic stage control device 33 brings the lens stage 32 (that is, condenser 
23) close to a fiber end by one step at the following step S3. Then, as shown in step S4, 
CPU reads the output V of PMT29a. 
[0043] 

At the following step S5, CPU performs a comparative judgment with the output value 
Vref the output V and for reference, for example, the comparison test of V>Vref . It 
corresponds to this comparison test, i.e., in V>Vref, it returns at Step S2, and the same 
processing is lepeated. On the other hand, in not becoming a comparison test of V>Vref, 
it progresses to Step S6. 
[0044] 

At this step S6, the output V is set as the output value Vref for reference. And CPU of the 
automatic stage control device 33 keeps away the lens stage 32 (that is, condenser 23) 
from a fiber end by one step at the following step S7. Then, as shown in Step S8, CPU 
reads the output V of PMT29a. 
[0045] 

By the following step S9, CPU performs comparison with the output value Vref the 
output V and for reference, for example, the comparison test of V>Vref. V> In the case 
of the decision result of Vref, return at Step S6, and repeat the same processing. On the 
other hand, in not becoming V>Vref, it progresses to Step SIO. 
[0046] 

At Step SIO, CPU of the automatic stage control device 33 ends the setting-operation of 
this automatic regulation, after bringing the lens stage 32 (that is, condenser 23) close to a 
fiber end by one step. 
[0047] 

According to the control method of an automatic setup as shown in drawing 5, even if the 
mounting state of the first connector 8 has shifted from the position of the focal plane to 
which direction. Since minute movement brings the lens stage 32 close a step amount 
every or it enables it to keep it away, it can be set automatically as the state of a focal 
plane where the intensity of catoptric light becomes the largest. 
[0048] 

Therefore, according to this embodiment, the work which equips with the connector 8 
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and a fiber end adjusts to the position of a focal plane can be done unnecessary, and 

operativity (user-friendliness) can be improved substantially. 

[0049] 

Although drawing 5 explained the method of the automatic regulation by the automatic 
stage control device 33, it is good as for a focus adjustment mechzinism 41 in which a 

manual adjusts as shown in drawing 6. 

Drawing 6 shows the composition provided in the connector side which becomes the 

main part 4 with a removable attachment-and-detachment means. 

The justification screw 44 which adjusts the position of the fiber folder (bundle holder) 

43 which fixed the fiber end to the optical axis direction of the condenser 23 is formed in 

the connector body 42a which constitutes the connector 42. 

[0050] 

For example, the fiber folder 43 which fixed the fiber end is inserted inside the connector 
body 42a, enabling free movement to the optical axis direction of the condenser 23, lets 
the rail 45 pass to the rail hole which penetrates the flange of the fiber folder 43, and it is 
letting the justification screw 44 pass in the screwhole. 

And it enables it to move the fiber folder 43 in the direction parallel to an optic axis by 

rotating the knob part of this justification screw 44. 

[0051] 

The connector body 42a fits into the inner skin in the connector receptacle 46 provided in 
the main pait 4, and is positioned, and it is fixed to the connector receptacle 46 by the 
connector holddown member 48 energized with the spring 47. 
What is necessary is to rotate the knob part of the justification screw 45 in the 
composition of fkfAwlng.6, to move the fiber folder 43 to the optical axis direction of the 
condenser 23, and just to adjust to the position from which the output of the 
photodetector 29 (or PMT29a) serves as the maximum in that case. 
[0052] 

Drawing 7 shows the adjustment mechanism 51 by the manual of the plane position 
which intersects perpendicularly with an optical axis direction. Drawing 7 (A) shows the 
composition by a section, and drawing 7 (B) shows the composition with a front view. 
That is, although drawing 6 explained the adjustment mechanism of the optical axis 
direction, dravYing.7.is a flat surface which intersects perpendicularly with an optic axis, 
and shows the structure of the adjustment mechanism for setting up the center position of 
a fiber end on an abbreviated optic axis. 
[0053] 

In the connector body 52a which constitutes the connector 52 as shown in drawing 7 . It is 
held by the fiber folder 53 within the flat surface where the optical axis direction of the 
condenser 23 and a fiber end cross at right angles from which movement in a direction 
(drawing 7 (A) and drawing 7 (B) for example, sliding direction) is attained, and this 
fiber folder 53 is movable to a sliding direction by the justification screw 54a. 
[0054] 

This fiber folder 53 is carried in the stage 55 which intersects perpendicularly with the 
move direction of this fiber folder 53 and which can move freely horizontally, and moves 
this stage 55 horizontally with the justification screw 54b. 

That is, a fiber end is movable to the upper and lower sides and a longitudinal direction 
by the justification screws 54a and 54b. 
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[0055] 

This connector body 52a fits into the inner skin in the connector receptacle 46 provided 
in the main part 4 like the case of drawing 6 , and is positioned, and it is fixed to the 
connector receptacle 46 by the connector holddown member 48 energized with the spring 
47. 

Thus, since the adjustment mechanism 51 of the plane position is established, when the 
connector 52 is exchanged and it equips with another optical probe, the shape of 
microscopic features of the suitable range comes to be obtained. That is, a predetermined 
function can be secured now. 
[0056] 

although drawing 7 explained the adjustment mechanism 51 by the manual of the plane 
position which intersects perpendicularly with an optical axis direction, as shown in 
drawing 8 , it carries out electrically ~ it may more specifically be made to adjust by 
scanning (scanning adjustment of the display rectangle from a scanning result, or the 
scanning range). 

Drawing 8 (A) shows the situation of the arrangement of the optical fiber in the portion of 
a fiber end, and drawing 8 (B) shows the situation of an opticd scan according this end 
face to the scan mhrors 24a and 24b, and it shows the output range of the x direction in 
the output of the photodetector 29 at the time of [ that ] carrying out an optical scan, and a 
y direction. 
[0057] 

For example, the connector receptacle of the main part 4 is equipped with the connector 8 

in drawing 2 , Operate the scanner drive 25 and the output value of the photodetector 29 
in the state is investigated. If the scanning zone of the x direction in that from which it 
was reflected by the fiber end and the catoptric light output was obtained, and the 
scanning zone of a y direction are investigated, the information on the scanning zone of a 
X direction required to scan a fiber end like drawing 8 (A) and a y direction can be 
acquired. 
[0058] 

Thus, if scanning information is acquired, it may be made to use for a display only the 
portion (portion of the crepe pattern of di'awing 9) in which an optical fiber exists, as 
shown in d^ravving 9, and may be made to adjust a scan range automatically near the 
portion which has an optical fiber as shown in drawing 10 . 
[0059] 

If it does in this way, positioning in a plane direction vertical to an optic axis can be 
performed electrically. 

First, the case where only the portion in which an optical fiber exists by drawing 9 is used 
for a display is explained. 

The frame trigger used as a trigger in case, as for drawing 9 (A), a low speed side scans a 

y direction by an example is shown, and light scanning (low-speed scan side) of a y 
direction is performed synchronizing with this frame trigger. Drawing 9 (B) will be in the 
state where the fiber end which can be set in this case exists and where catoptric light is 
detected in this portion as it is a portion (H level shows). 
[0060] 

Drawing 9 (C) will show the line trigger in the case of performing the optical scan (high 
speed scanning) of a x direction, and catoptric light will be detected also in this case in 
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the portion in which a fiber end exists as shown in drawing 9 (D). 

That is, as shown in drawing 9 (E) on the right-hand side of drawing 9 (B), the range 

wider than it is scanned as a scan range so that a portion with a fiber end may be 

included, and only in the range from which catoptric light is detected, an indication is 

given a display rectangle, as shown in drawing 9 (F). If it does in this way, positioning of 

a plane direction vertical to an optic axis can be performed easily electriceilly. 

[0061] 

Next, with reference to drawing 10 , how to adjust a scan range automatically near the 
portion an optical fiber exists is explained. 

The drawing 10 (A) side shows the scan range at the time of scanning before an 
automatic regulation (equipping with the connector 8 and turning ON an automatic 
regulation button), vibration of the mirror which can be set in that case, a trigger signal, 
and the catoptric light from a fiber end, and left-hand side drawing 10 (B) shows the scan 
range after an automatic regulation, etc. 
[0062] 

First, as shown in the topmost part of drawing 10 (A) the same with having been shown 
in drawing 8 (B), it scans. Vibration of the scan mirror 24a (and 24b) which can be set in 
this case is shown, the bottom of it shows that trigger signal (being common), and the 
bottom of it shows the existence of detection of catoptric light further to the bottom of it. 
[0063] 

When the range of catoptric light is detected (acquisition), a scan range is narrowed as 
shown in drawing 10 (B) of the direction of a white arrow on the basis of the range of this 
catoptric light (small). 
[0064] 

Amplitude of vibration of the can mirror 24a (and 24b) is made small so that the range 
from which catoptric light is detected may specifically turn into not less than 90% of scan 
ranges. If it puts in another way, it will adjust automatically so that the time range where 
catoptric light is detected may become not less than 90% of trigger 1 cycles and 
amplitude of a scanner driving signal may be made small. 
[0065] 

Thus, by adjusting the amplitude of a scanner driving signal automatically near the range 
the catoptric light from a fiber end is detected, the work set as the suitable mounting state 
at the time of equipping with the connector 8 becomes unnecessary, and can improve 
user-friendliness . 
[0066] 

Since it is made to perform focus adjustment according to this embodiment as mentioned 
above, a shape of microscopic features with the sufficient signal to noise ratio can be 
obtained. OK, since it is made to adjust a plane position, the good shape of microscopic 
features of image quality with little aberration can also be obtained for the shape of 
microscopic features of the resolution of only the fiber number of an optical fiber end. 
By adjusting automatically electrically, it can be managed even if a user does not adjust, 
and user- friendliness can be improved. In addition, there is the same effect as a 1st 
embodiment. 
[0067] 

The embodiment described by this embodiment may be combined. That is, it may be 
made to combine focus position adjustment in an optical axis direction, and plane 
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position adjustment of the direction which intersects perpendicularly with an optic axis. 
Combine lens position (focus position) adjustment of drawing 4 , and the plane position 
adjustment by the connector of drawing 7 . or more specifically. Which combination, such 
as combining adjustment by a connector and drawing S (- drawing 10 ) scanning 
adjustment of drawing 6 , combining lens position adjustment of drawing 4 and scanning 
adjustment of drawing 8 , or combining adjustment by the connector of drawing 6 and the 
plane position adjustment by the connector of drawing 7 , may be sufficient. 
[0068] 

(A 3rd embodiment) 

Next, with reference to drawing 17 . a 3rd embodiment of this invention is described from 
drawing 11 . Drawing 11 shows the optical system of the periphery of the connector 8 
detached and attached by the main pait 4. This embodiment forms the expanding part 58 
which enlarged the outer diameter near the base end (fiber end) by the side of the 
connector 8 of the optical fiber bundle 7. 

That is, near the base end, the outer diameter of an optical fiber is made thick to tapered 
shape, for example, and the interval of optical fiber arrangement is enlarged by making 
an outer diameter thick. 
[0069] 

Thus, by enlarging the interval of optical fiber arrangement. When make the interval 
between the cores of the adjoining optical fiber in the case of entering by the condenser 
23 large (interval between the cores in the probe part of others [ near / the connector of a 
end face ], such as a forward side portion), and it enables it to control a cross talk and the 
interval of optical fiber arrangement is enlarged, The diameter of a core is also enlarged 
and its transmission efficiency of light is also improving. 
[0070] 

Drawing 12 shows the relation between the core 61 of the optical fiber bundle 7, and the 
size of the clad 62 adopted as this embodiment. 

When drawing 12 (A) thinks a cross talk (resolution) as important, and when drawing 11 
(C) thinks optical efficiency (signal to noise ratio) as important, drawing 12 (B) shows 
the outline of the size of the core 61 in the optical fiber bundle 7 at the time of taking the 
both into consideration, and the clad 62. 
[0071] 

In drawing 12 (A), the ratio of the diameter a of the core 61 to the diameter b of the clad 
62 and a:b are set as 1:3, and it is made the optical fiber bundle 7 which controlled the 
cross talk rather than the signal to noise ratio. 

In drawing 12 (C), the ratio of the diameter a of the core 61 to the diameter b of the clad 
62 and a:b are set as 3:1, and it is made the optical fiber bundle 7 which could be made to 
make the signal to noise ratio higher than control of a cross talk. 
[0072] 

Drawing 12 (B) sets the ratio of the diameter a of the core 61 to the diameter b of the clad 
62, and a:b to the middle value, i.e., 1:3-3:1, of drawing 12 (A) and drawing 12 (C), and 
control and the signal to noise ratio of the moderate cross talk were obtained. 
[0073] 

Drawing 13 shows the structure of the tip part 10 in the optical probe of a 3rd 
embodiment. In the tip part 10 in this embodiment, the needle mold configuration part 11 
is using shape symmetrical with rotation, for example. 
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[0074] 

That is, the needle mold configuration part 1 1 makes the tip side of the tubular member 
10a truncated cone shape. An opening is provided in the side of a conical shape portion in 
which the light further reflected by the prism 26 from the apical surface of the optical 
fiber bundle 7 enters, the condenser 27 is attached, and it is made to carry out convergent 
radiotherapy of the light to the observation area 12 side via this condenser 27. 
[0075] 

Since the condenser 27 is attached to the opening provided in the conic surface in this 
embodiment, the optic axis of the condenser 27 serves as an oblique direction between 

the shaft orientations of the tubular member 10a, and a direction vertical to this, and the 
observation area 12 can be observed from an oblique direction in this embodiment. 
[0076] 

Drawing 14 shows the structure of the tip part 10 in the 1st modification. 
Although the needle mold configuration part 11 is using the case of drawing 13 , and 
shape sjmimetrical with rotation almost similarly in the tip part 10 in this modification, 
the optical probe of a direct viewing type is formed in this modification. 
[0077] 

That is, the light emitted from the apical surface of the optical fiber bundle 7 fixed inside 
the tubular member 10a, It is emitted to the axis direction of the tubular member 10a, and 
is condensed by the condenser 27 fixed so that the optic axis might become parallel to 
said medial axis at the wall of the conical shape portion which forms the needle mold 
configuration part 11, Convergent radiotherapy comes to be carried out to the observation 
area 12 side of front sides through the cover glass 66 attached to the observation port 
which cut and lacked near the conic tip. According to this modification, observation of 
the accepting-reality direction can be performed. 
[0078] 

Diawing. 1.5. shows the structure of the tip part 10 in the 2nd modification. This 
modification adopts the GRIN lens 67 instead of the condenser 27 in drawing 14 . 
Specifically, the GRIN lens 67 is arranged between the apical surface of the optical fiber 
bundle 26, and the cover glass 66 attached to the observation port. 
[0079] 

This modification can also perform observation of the accepting-reality direction. It can 
also narrow-diameter-ize more rather than the case where the usual condenser 27 is used, 
by adopting the GRIN lens 67. There are effects, like a light volume loss can be made 
small. 
[0080] 

Drawing 16 shows the structure of the tip part 10 in the 3rd modification. This 
modification is made into the structure where arrange the microlens array 68 between the 
apical surface of the optical fiber bundle 26, and the prism 26, and the condenser 27 is 

not used for it, in a 1st embodiment shown in .dravy.in^...2. That is, it is made the structure 
which attached the cover glass 66 to the opening which had attached the condenser 27 in 
drawing 2 , and was used as the transparent window. 
[0081] 

Thus, it enables it to suppress the aberration produced at the end of the view at the time 
of adopting the condenser 27 by making it the structure which adopted the microlens 
array 68. 
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[0082] 

If it puts in another way, in the case of the beam of light which separated from the range 
of a paraxial ray, in the case of the condenser 27, will become with aberration, and will 
become a cause of degradation of a picture, but. By adopting the microlens array 68, the 
function of the condenser in the state near a paraxial ray cein be given, £ind it is effective 
in the ability to acquire a picture with little aberration. 
[0083] 

Drawing 17 shows the structure of the tip part 10 in the 4th modification. This 
modification has adopted the prism lenses 69 with the function of the prism 26 £ind the 
condenser 27 in di'awing 2 . 
[0084] 

Specifically, the prism lenses 69 are arranged in the position by which the prism 26 in 
drawing 2 is arranged. These prism lenses 69 make the field which counters the apicd 
surface of the optical fiber bundle 26, and the field which counters the cover glass 66 the 
prism lenses made into convex lens shape. 

Thus, by adopting the prism lenses 69 with both functions, optical adjustment, an 

assembly, etc. become easy and low cost-ization is also attained. 

[0085] 

Since the outer diameter near a connector is enlarged according to this embodiment, a 
cross talk can be reduced or the optical imaging picture which improved the signal to 
noise ratio can be acquired. In addition, there is the same effect as a 1st embodiment. 
[0086] 

(A 4th embodiment) 

Next, with reference to drawing.22, a 4th embodiment of this invention is described from 
di'awing 18 . Drawing 18 (A) shows the composition by the side of the tip of the optical 
probe in a 4th embodiment, and di'awing 18 (B) shows the hollow needle. 
[0087] 

The optical probe of this embodiment arranges the container liner 72 which has arranged 
the optical fiber bundle 7 and the condenser 27 in the hollow needle 71, and holds near 
the tip part of this container liner 72 with the direction actuator 73 of z expanded and 
contracted in the direction of z (it becomes shaft orientations of the optical fiber bundle 
7). 

[0088] 

The cylindrical container liner 72 has the function of the probe of a direct viewing type 
made into the airtight structure which the tip carried out the opening and attached the 

cover glass 66. 

The opening 71a which the tip side cut the hollow needle 71 aslant, and was lacked is 
formed, and the organization 2a of the analyte 2 enters in the opening 71a by carrying out 
a puncture to the analyte 2, as shown in drawing 18 (A). 
[0089] 

And it enables it to observe the organization which entered in this opening 71a with the 
probe in the container liner 72. In this case, the forward/backward moving of the 
container liner 72 can be carried out in the direction of z with the direction actuator 73 of 
z, and it enables it to adjust an observation area in the direction of z. 
[0090] 

According to this embodiment, shapes of microscopic features, such as a cell image etc. 
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of the organization of a portion which entered in the hollow needle 71, can be obtained. 
The shape of microscopic features in which the positions of a depth direction differ can 
be obtained with the direction actuator 73 of z. 
[0091] 

Drawing 19 (A) shows the composition by the side of the tip of the optical probe 10 in 
the 1st modification. This optical probe 10 has formed the projection 76 in the tip part 10 
further in the tip part 10 of the optical probe of di'awing 13 . 
[0092] 

That is, the projection 76 is projected in the direction which intersects perpendicularly 

with the tubular member 10a with the axis of the tubular member 10a. And as shown in 
drawing 19 (B), when the puncture of the needle mold configuration part 1 1 is carried out 
to the analyte 2, the puncture depth limit means regulated by this projection 76 so that a 
puncture may not be carried out any more is formed. 

According to this modification, when carrying out a puncture and observing, it is 
effective in the ability to prevent carrying out a puncture more than the depth which is not 
meant. 
[0093] 

D rawing 20 shows the composition by the side of the tip of the optical probe 3 in the 2nd 

modification. 

In this optical probe 3, the observation depth limiting part material 77 removable to that 
tip side is arranged. 

The projection 78 is formed in the tip part 10 of this optical probe like the case of 
drawing 19 . and the observation depth limiting part material 77 is arranged on this 

outside. 
[0094] 

This observation depth limiting part material 77 is a cylindrical shape-like, and the 
projections 77a and 77b for a stop of the inner diameter part smaller than the outer 
diameter of the projection 78 are formed in that inner skin at two places of a longitudinal 
direction, and it makes the projection 78 movable among the projections 77 a and 77b for 
both stops. 
[0095] 

When the observation depth limiting part material 77 arranged at the tip of the optical 
probe 10 is installed so that the apical surface may contact the surface of the analyte 2 as 
shown in drawing 20 (A), The projection 78 contacts the projection 77a for a stop, and in 
this state, the tip of the needle mold configuration part 1 1 of an optical probe is located 
near the surface of the analyte 2, and serves as the observation area 12 near the surface in 
that case. 
[0096] 

When it is furthermore going to observe the depths side, analyte 2 inside can be made 

into the observation area 12 by carrying out the puncture of the needle mold 
configuration part 1 1 into the analyte 2. It has regulated so that the puncture of the 
projection 78 cannot be carried out more deeply than the state of contacting the projection 
77b for a stop, as it is shown in drawing 20 (B), even when a puncture is carried out 
deeply. 

that is, the projection 77b for a stop can be prevented from carrying out a until puncture 
deeply more That is, it can prevent carrying out a puncture by Fukashi who does not 
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mean observation. 
[0097] 

(A 5th embodiment) 

Next, a 5th embodiment of this invention is described with reference to drawing 21 and 
drawing 22 . Drawing 21 shows the composition of the opticjil system section of the 
optical probe 3 in a 5th embodiment, and the main part 4. 

In the main part 4 in this embodiment, the polarization beam splitter (PBS and brief 
sketch) 81 is adopted instead of the half mirror 22 in the optical system of the main part 4 
of drawing 2 . 
[0098] 

The light source 20 generates the light of S polarization, the light of this S polarization 
enters into PBS81, and this light is almost made to be reflected by PBS81 100%. This 
PBS 81 penetrates the light of P polarization. 

For example in the optical probe of drawing 14, as for the optical probe 3 in this 
embodiment, that by which the 1/4 wavelength plate 82 has been arranged between the 
apical surface of the optical fiber bundle 7 and the condenser 27 is used. 
Others are the same composition as a 1st embodiment. According to this embodiment, the 
light reflected by PBS 82 The scan mirror 24a, When it is reflected by 24b, and it 
condensed and enters into the end face side of the optical fiber bundle 7 of the optical 
probe 3, even if it is reflected in respect of the end face, since the light does not penetrate 
PBS81, catoptric light can be prevented from entering into a photodetector (here 
PMT29a), and can improve the signal to noise ratio. 
[0099] 

When the light of S polarization emitted from the apical surface of the optical fiber 
bundle 7 penetrates the 1/4 wavelength plate 82, it turns into light of circular light, when 
the catoptric light from the analyte 2 side penetrates this 1/4 wavelength plate 82, it 
becomes P polarization, and this light almost penetrates PBS81 100%, and is received by 
PMT29a. 

That is, in this embodiment, only the signal component of light can be used efficiently 

and the signal to noise ratio can be improved. 

[0100] 

Drawin g 22 shows the principal part of the optical imaging instrument 83 in a 
modification, i.e., the optical system in a main part, with an optical probe. The main part 
4 in this modification is made into the structure where the light-scanning means formed 
in the main part 4 in drawing 2 etc. is not formed. 
[0101] 

It has composition which does not delete and form the scan mirrors 24a and 24b 
specifically arranged between the condenser 23 in drawing 2 , and the end face side of the 
optical fiber bundle 7 of the optical probe 3, and has composition which has arranged 
image sensor, for example, CCD, 84 to the image formation position of the condenser 28. 
[0102] 

As for the condenser 23 and the condenser 28, the end face side of the optical fiber 
bundle 7 and the imaging surface of CCD84 are set as confocal relations in this case. The 
light of the light source 20 is set up enter into the whole end face side of the optical fiber 
bundle 7 (specifically, the light source 20 is arranged at coUimating lens 21 slippage 
more slightly than the focal position of the coUimating lens 21). 
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[0103] 

The optical probe 3 is the same composition as the optical probe 3 of drawing 2 . Other 
composition is the same as that of a 1st embodiment. 

Since the light-scanning means is made unnecessary according to this embodiment, the 
composition becomes easy, and it can low-cost-ize. 

Fluorescent observation can be performed by using the half mirror 22 as a dichroic mirror 

in drawing 22 . 

[0104] 

(A 6th embodiment) 

Next, a 6th embodiment of this invention is described with reference to drawing 23 and 
drawing 24 . Drawing 23 (A) shows the composition of the optical imaging instrument 91 
of a 6th embodiment, and drawing 23 (B) shows near the tip part of the endoscope in the 
example of use. 
[0105] 

As shown in drawing 23 (A), in this optical imaging system 91. The picture by the image 
acquiring means from which a kind other than the function as an optical imaging 
instrument to acquire the confocal micro mirror image (cell image) as an optical imaging 
image by the optical probe 3 differs is combined, and it enables it to display. 
[0106] 

The endoscope 92 with which the optical imaging instrument 91 shown in drawing 23 
was provided with the channel in which this optical probe 3 other than the optical probe 
3, the main part 4, and the monitor 5 is inserted, The ultrasonic probe 93 inserted in with 
the optical probe 3 in this channel, The ultrasonic probe driving device 94 which this 
ultrasonic probe 93 drives, Signal processing to the ultrasonic echo signal from the 
ultrasonic probe 93 is performed, and it has the image compositing device 96 which 
compounds the ultrasonographic image processing unit 95 which generates echogram, 
and the optical imaging image outputted from the main part 4 and the echogram outputted 
from the ultrasonographic image processing unit 95. 
[0107] 

In addition, it has a video processor etc. which perform signal processing to the imaging 
signal by the image sensor built in the endoscope 92, and generate the video signal of an 
endoscope image, and the endoscope image from this video processor is also inputted 
into the image compositing device 96. 
[0108] 

And under observation according [ as shown in drawing 23 (B) (inserted into the 
abdominal cavity), bring the tip part 97a of the insert portion 97 for the endoscope 92 
close to tested part 2b in the abdominal cavity, and ] to the endoscope 92, The puncture 
of the tip part 10 of the optical probe 3 projected from the tip of a channel can be carried 
out to the inside of tested part 2b, and can acquire the cell image 5a in the observation 
area 12, and. It enables it to obtain the echogram containing the portion (the monitor 5 5d 
of end-of-the-probe images) by which the puncture was earned out into tested part 2b by 
the side of the tip of the optical probe 3 by forcing on the surface of tested part 2b the 
ultrasonic stowage 98 which stored the ultrasonic vibrator at the tip of the ultrasonic 
probe 93. 
[0109] 

Therefore, as shown in drawing 23 (A), the endoscope image 5b, the cell image 5a, and 
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the echogram 5c can be compounded and displayed on the monitor 5. 5 d of probe images 
by the side of the tip part of the optical probe 3 can be acquired needlelike by the 
echogram 5c. 
[0110] 

Since it enables it to display not only the cell image 5a but the endoscope image 5b and 
the echogram 5c according to this embodiment, it is easy to perform diagnosis to the part 
of an observing object, etc. more synthetically. It becomes easy to carry out the check of 
a puncture state of the tip part 10 of the optical probe 3, etc. 
[0111] 

Drawing 24 shows the optical imaging instmment 101 of a modification. This optical 
imaging system 101 is a system provided with the X-ray picture creating means other 
than the function of the optical imaging instrument which consists of the optical probe 3, 
the main part 4, and the monitor 5. 
[0112] 

The optical imaging instrument 101 shown in drawing 24 with the probe fixture 104 
which the rat 103 was laid and was provided in the upper bed of the experiment stage 102 
for example, it became analyte in the experiment stage 102. The tip part 10 of the optical 
probe 3 with which the puncture of the tip of the needle mold configuration part 1 1 was 
caiiied out to the rat 103 is being fixed. 

The main part 4 to which this optical probe 3 was connected is connected to the monitor 
5 via the image compositing device 105, and the cell image 5a is displayed on the display 
surface of the monitor 5. 
[0113] 

X-ray generator 106 which generates X-rays, and the X ray sensing device 107 which 
detects the X-rays are arranged in the side of another side which reaches on the other 
hand and counters so that the experiment stage 102 may be pinched, and after being 
irradiated with the X-rays of X-ray generator 106 by the rat 103, they are detected with 
the X ray sensing device 107. 
[0114] 

After being changed into an electrical signal by this X ray sensing device 107, that 
electrical signal is inputted into the X-ray picture generating device 108, and the video 
signal of an X-ray image is generated. And an X-ray image is inputted into the image 
compositing device 105, and X-ray image 5e is displayed on the display surface of the 
monitor 5 with the cell image 5a. 
[0115] 

5 f of tip images of the optical probe 3 with which the puncture of X-ray image 5e 

displayed on the monitor 5 as shown in drawing 24 is carried out to this rat 103 with the 

X-ray image of the rat 103 are displayed. On the display surface of the monitor 5, the 

graduation 109 for a depth display with which the puncture of the tip side of the optical 

probe 3 is carried out is displayed or attached, and the puncture depth displaying means is 

formed so that the puncture depth of an outline may be known easily. 

According to this modification, the almost same effect as the case of drawing 23 is 

acquired. 

[0116] 

In addition, optical CT fault picture according to optical CT fault image device as an 
image acquiring means of other X ray sensing device 107 grades of the image acquiring 
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means by the confocal shape of microscopic features obtained by the optical probe 3, Or 
it may be made to display the shape of microscopic features etc. which are produced by 
arranging CCD etc. in the image formation position of the usual optical microscope on 
common monitor 5 grade via an image compositing means. 
[0117] 

Although the optical probe is made removable to the main part 4 which built in the light 
source 20, the photodetection means, and the picture generation means in each 
embodiment mentioned above. It is not limited to this, may be made removable to the 
main part at the time of using the main part 4 as a picture generation me£ins £ind a 
different body, for example, and may be made removable to the main part at the time of 
considering it as a photodetection means and a picture generation means, and a different 
body further. In addition, it may be made removable to the main part 4 which built in at 
least one in the light source 20, a photodetection means, and a picture generation means. 
The embodiment etc. which are constituted by combining selectively each embodiment 
mentioned above belong to this invention. 
[0118] 

[Additional remark] 

1 . Light source for irradiating analyte. 

The probe of a narrow diameter. 

The optical fiber bundle which is provided in said probe and leads the light from said 
light source to analyte, 

The photodetection means which detects the returned light from said analyte. 

The picture generation means which generates a picture from the signal acquired from 

said photodetection means. 

It is an optical imaging instrument which ****, 

The needle mold configuration part which makes the puncture of the tip of said probe 

possible at said analyte, 

The attachment- and-detachment means for making said probe as removable as at least 
one among said light source, said photodetection means, and said picture generation 
means, 

A providing optical imaging instrument. 

[0119] 

1-1. In the additional remark 1, it has a puncture depth limit means for restricting the 

depth which carries out the puncture of said probe to analyte. 

1-2. In the additional remark 1, said probe is an observation probe in the abdominal 

cavity which can be inserted into the abdominal cavity. 

1-3. In the additional remark 1, it has a justification means to adjust the relative physical 
relationship of the end face by the side of the light source of said fiber bundle, and the 
light which is emitted from said light source and enters into said fiber bundle. 

[0120] 

1-3-1. In the additional remark 1-3, said justification means is formed in the inside in said 
attachment- and-detachment means. 

1-3-2. Adjust the relative physical relationship of a direction with said justification means 
parallel to an optic axis among the relative physical relationship of said fiber bundle and 
said light in the additional remark 1-3. 

1-3-3. Adjust in the additional remark 1-3 with the relative physical relationship of the 
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plane direction wliere said justification means is vertical to an optic axis among the 

relative physical relationship of said fiber bundle and said light. 

[0121] 

1-4. In the additional remark 1, it has a light-scanning means to change the irradiation 

position of the light from said light source irradiated by said analyte. 

1-4-1. In the additional remark 1-4, said light-scanning means is formed between the end 

faces by the side of said light source and the light source of said fiber bundle. 

1-5. In the additional remark 1, it has the 1st condensing means for making said fiber 

bundle condense said light from said light source between the end face by the side of the 

light source of said optical fiber bundle, and said light source. 

[0122] 

1-5-1. In the additional remark 1-5, it has a justification means to adjust the relative 
physical relationship of said 1st condensing means £ind the end face by the side of the 

light source of said optical fiber bundle. 

1-5-1-1. In additional remark 1-5-1, it has an automatic controlling means which CEirries 
out the automatic control of said justification means. 

1-5-1-2. In additional remark 1-5-1, said justification means is formed in the inside of 
said attachment-and-detachment means. 

[0123] 

1-5-1-3. In additional remark 1-5-1, said justification means adjusts the position of said 
1st condensing means. 

1-5-2. In the additional remark 1-5, said attachment-and-detachment means is formed 
near [ said ] the 1st condensing means and near the light source side edge of said opticd 
fiber bundle. 

1-6. In the additional remark 1, an outer diameter is larger than other portions in near [ 

said ] the attachment-and-detachment means of said optical fiber bundle. 

[0124] 

1-6-1. In the additional remark 1-6, the diameter of the core which the light of said 

optical fiber bundle is delivered is larger than the diameter of said core of other portions 

in near the end face by the side of the light source of said optical fiber bundle. 

1-6-2. In the additional remark 1-6, the interval of a core and a core which the light of 

said optical fiber bundle is delivered is larger than said interval of other portions in near 

the end face by the side of the light source of said optical fiber bundle. 

1-7. In the additional remark 1, the diameter of the portion of the core which the light of 

said optical fiber bundle is delivered is 1/3 or more times [ 3 or less ] of the interval of a 

core and a core. 

[0125] 

1-8. In the additional remark 1, it has the 2nd condensing means that makes said analyte 
condense the light from said light source between the end face by the side of the tip of 

said optical fiber bundle, and said analyte. 

1-8-1. In the additional remark 1-8, said 2nd condensing means and said fiber bundle 
make a confocal optical system. 

1-8-2. In the additional remark 1-8, said 2nd condensing means is a microlens array. 
[0126] 

1-8-3. In the additional remark 1-8, said light condensed by said 2nd condensing means is 
irradiated by said analyte at the axis and parallel direction of said probe. 
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1-8-4. In the additional remark 1-8, said light condensed by said 2nd condensing means is 
irradiated by said photographic subject to the axis and perpendicular direction of said 
probe. 

1-8-5. In the additional remark 1-8, said 2nd condensing means is a GRIN lens. 

[0127] 

1-8-6. In the additional remark 1-8, said 2nd condensing means is prism lenses. 

1-9. it sets to the additional remark 1 — it has the structure where the portion which serves 

as shape with said tip sharp at least among said probes is tubular. 

1-10. In the additional remark 1, it has a light separating means which separates the 

returned light from said analyte from the optical path of the light from sdd light source. 

[0128] 

In the 1-10-1. additional remark 1-10, said light separating means is a dichroic mirror. 
1-10-2. In the additional remark 1-10, said light separating mezins is a polEirization beam 

splitter. 

1-11. In the additional remark 1, it has an image compositing device which the picture 
about said analyte obtained by other image acquiring means for said analyte and its 
circumference displays simultaneously with the picture generated by said picture 
generation means. 
[0129] 

1-1 1-1. In the additional remark 1-11, the picture about said analyte obtained by an image 
acquiring means besides the above and the picture generated by said picture generation 
means are displayed by the same image display means. 

1-11-2. In the additional remark 1-1 1, said probe has a puncture depth displaying mesins 
which displays the depth stuck in said analyte based on the picture of said probe 
contained in the picture about said analyte obtained by an image acquiring means besides 
the above, and its circumference. 

1-1 1-3. In the additional remark 1-1 1, the picture acquired by an image acquiring means 

besides the above is an ultrasonic tomography picture. 

[0130] 

1-11-3-1. In additional remark 1-11-3, said ultrasonic tomography picture is acquired 

under endoscope observation. 

1-11-4. In the additional remark 1-11, an observation method besides the above is X line 
drawing image observation. 

1-1 1-5. In the additional remark 1-1 1, an observation method besides the above is optical 
CT fault image observation. 

1-11-6. In the additional remark 1-11, an observation method besides the above is 
endoscope image observation. 

1-11-7. In the additional remark 1-11, an observation method besides the above is shape- 
of-microscopic-features observation. 

[0131] 

[Effect of the Invention] 

The light source for irradiating analyte according to this invention, as explained above, 
The probe of a narrow diameter. 

The optical fiber bundle which is provided in said probe and leads the light from said 

light source to analyte, 

The photodetection means which detects the returned light from said analyte. 
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The picture generation means which generates a picture from the signal acquired from 

said photodetection means, 

It is an optical imaging instrument which ****, 

The needle mold configuration part which makes the puncture of the tip of said probe 
possible at said analj^e, 

The attachment- and-detachment means for making said probe as removable as at least 
one among said light source, said photodetection means, and said picture generation 
means. 

Since it provides, the shape of microscopic features inside analyte c£in be obtained by 
carrying out the puncture of the needle mold configuration part to Einalyte. 

[Brief Description of the Drawings] 

[ Drawing ll The entire configuration figure of the outline of the optical imaging 
instrument of a 1st embodiment of this invention. 

[Drawing 2] The figure showing the internal configuration of an optical imaging 
instrument. 

[Drawing 31 The sectional view showing the composition of the tip part of the optical 
probe in a modification. 

[Drawing 4] The figure showing the 2nd main part and connector periphery in an 
embodiment of this invention. 

[Drawing 5] The flow chart figure showing the contents of the control method by the 
automatic stage control device in di'awing 4. 

[Drawing 61 The sectional view showing the structure of the connector provided with the 

focus adjustment mechanism. 

[Drawing 71 The figure showing the structure of the connector provided with the plane 
position adjustment mechanism. 

[Drawing 81 The figure showing the principle etc. of the outline which adjusts a plane 

position electrically. 

[Drawing 91 The explanatory view of an operation adjusted so that the portion in which an 
optical fiber exists may be displayed. 

[Drawing 10] The explanatory view of the operation which adjusts a scan range only to 
the portion in which an optical fiber exists. 

[Drawin g l llThe figure showing the optical system section of the connector periphery 
with which the main part in a 3rd embodiment of this invention is equipped. 
[Drawing i 2j The figure showing the relation of the size of the core in the optical fiber 
bundle adopted as this embodiment, and a clad. 

[Drawing IBl The sectional view showing the composition of the tip part of an optical 
probe. 

[Drawing 141 The sectional view showing the composition of the tip part of the optical 
probe in the 1st modification. 

[Drawing 151 The sectional view showing the composition of the tip part of the optical 
probe in the 2nd modification. 

[Drawing 16] The sectional view showing the composition of the tip part of the optical 
probe in the 3rd modification. 

[Drawing 17 j The sectional view showing the composition of the tip part of the optical 
probe in the 4th modification. 

[Drawing ISl The figure showing the composition by the side of the tip of the optical 



Machine Translation of JP 2004-317437 
Page 23 of 23 



probe in a 4th embodiment of this invention. 

[ Drawing 19 j The sectional view showing the composition £ind the operation by the side 
of the tip of the optical probe in the 1st modification. 

i Drawing 201 The figure showing the composition and the operation by the side of the tip 
of the optical probe in the 2nd modification. 

[Drawing 211 The lineblock diagram showing the optical system in the main part in a 5th 
embodiment of this invention with an optical probe. 

[Drawing 22] The lineblock diagram showing the optical system in the mdn part in a 
modification with an optical probe. 

[Drawing 231 The entire configuration figure of the optical imaging instrument of a 6th 

embodiment of this invention. 

[Drawing 241 The entire configuration figure of the optical imaging instrument of a 

modification. 

[Description of Notations] 

1 - Optical imaging instrument 

2 ~ Analyte 

3 ~ Optical probe 

4 — Main part 

5 — Monitor 

7 ~ Optical fiber bundle 

8 ~ Connector 

10 -- Tip part 

11 — Needle mold configuration part 

12 — Observation area 

20 ~ Light source 

21 ~ CoUimating lens 

22 -- Half mirror 

23 - Condenser 

24a, 24b ~ Scan mirror 

25 ~ Scanner drive 

26 ~ Prism 

27 — Condenser 

28 ~ Condenser 

29 -- Photodetector 

30 ~ Image processing device 
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